Tension production and thin-filament protein isoforms in developing rat myocardium.
The calcium sensitivity of tension production and the expression of troponin I (TnI) and troponin T (TnT) isoforms in skinned neonatal (7 days after birth) and adult rat myocardium were determined. Isometric tension was measured after activation at a known resting sarcomere length in ventricular trabeculae at adult and, for the first time, neonatal ages. Analysis of the tension-pCa relationships indicates a greater calcium sensitivity (approximately 0.3 pCa units) in neonatal ventricular trabeculae compared with adult trabeculae. The maximal isometric tension-generating ability (i.e., tension-tissue cross-sectional area) is threefold greater in adult compared with neonatal trabeculae. Developmental transitions in TnI and TnT isoform expression in atrial and ventricular tissue were examined simultaneously and were found to be dissimilar. Shifts in the expression of TnT isoforms precede shifts in TnI isoforms in ventricular tissue. The opposite pattern occurs in atrial tissue, with shifts in TnI preceding those in TnT. The results show that the greater calcium sensitivity of neonatal compared with adult rat ventricular tissue is associated with developmental changes in both TnT and TnI isoform expressions. These isoform expression patterns may facilitate myocardial tension production at the neonatal stage, when the tension-generating ability of individual trabeculae is much lower than that in the adult.